and Right HalfofTrunk First seen at the Hospital for Sick Children in July 1970 when she presented with extensive scleroderma involving the right leg and the greater part of the anterior surface of the trunk on the same side, the lesion having first appeared around the right ankle some 15 months'before and continued to spread upwards on the leg and trunk.
Treatment with penicillamine 300 mg and pyridoxine 20 mg daily was followed by softening of the affected skin in the upper thigh after 2 months. This has continued throughout the following months to date. The trunk lesions cleared very quickly, as did those on the thigh; resolution was slower in the skin below the knee and an ulcer appeared on the skin of the dorsum of the right foot in August 1971, but increase in the dose of penicillamine to 450 mg daily and local application of Haelan tape soon dealt with this.
As with all cases so far treated, the skin (epidermis and dermis) has returned to normal first and the subcutaneous fat has been slower to return. However, the contour of the affected thigh has been fully restored; treatment is being continued for the lesions affecting the lower leg and foot. It is perhaps worth adding that my orthopoedic surgical colleague noted the dramatic improvement in the child and decided that no further orthopaedic treatment was needed to deal with the shortening of the leg (which had taken place before treatment with penicillamine was begun) other than to raise the shoe. Progress was slow but steady through 1972, and the scleroderma had completely cleared by September 1973.
Case 2

Boy aged 7
Morphea (Right Shoulder, Upper Arm and Forearm) First seen at the Hospital for Sick Children in October 1968 when he presented with a history of patchy pigmentation of the skin of the right shoulder followed by wasting and hardening of the underlying tissues of the right shoulder, upper arm and forearm. Treatment with penicillamine 300 mg and 20 mg pyridoxine daily was begun in August 1969 and was followed by steady improvement and progressive restoration of the affected tissues to normal. Once again the subcutaneous fat was slow in returning. He sustained a fracture of the right humerus (unconnected with his treatment) in March 1970. The improvement was such that penicillamine was tailed off in May 1971.
Case 3
Girl aged 5i Extensive Morphaa Involving the Scalp, Both Upper Arms andLeft Leg The disorder first appeared in the skin of the scalp and both shoulders and later the abdomen and left leg were affected, severely enough to make walking difficult. She was admitted to Alton General Hospital under the care of Dr P R Montgomery, who noted patches of scleroderma on scalp and both shoulders, wasting of left calf and inability to flex left ankle, with 300 of fixed equinus, and considerable thickening of dorsum of foot and lateral aspect of leg extending to mid-thigh. Movement at the knee was limited to 20°extension with flexion only to a right angle. Treatment by manipulation under anesthesia, injections of hydrocortisone and lengthening of the tendo achillis and flexor hallucis longus (Mr F J Moynihan) resulted in great improvement in the range of movement of the ankle. Biopsy of the muscle showed extensive hyalinization with many perivascular or nonspecific collections of chronic inflammatory cells consistent with scleroderma. Other tests were normal.
In April 1970 she was referred to the Hospital for Sick Children with the extensive changes noted above and wearing a caliper on the left leg. Treatment following the standard penicillamine regime was begun and by March 1971 the scleroderma had cleared completely from the upper part of the trunk and the shoulder girdle. There was complete restoration of the subcutaneous fat in both upper arms, trunk and left thigh. The normal contour has been restored to the upper thigh of the affected left leg, but improvement in the foot has been slow. When last seen in August 1973 there was still some hardening of the skin and subcutaneous tissues in the mid-dorsal region of the foot, and movements of the third, fourth and fifth toes were still very limited. Haelan tape was applied daily to the more indurated areas without noticeable benefit.
Case 4
Girl aged 9 Morphwea (Coup de Sabre) First seen at the Hospital for Sick Children in February 1971 when she presented with a history of gradual but progressive hardening and thinning of the skin and subcutaneous tissues of the right frontoparietal region. Subsequently a small patch of skin on the anterior abdominal wall exhibited similar changes. The standard penicillamine regime was begun, and 2 months later it was noted that there was no further extension of the lesion on the abdomen. Conspicuous improvement was soon evident in the affected skin on the forehead, but the affected scalp did not show this until June 1972; by November 1972 it was considered that the skin had been restored to normal in texture, suppleness and colour, but the subcutaneous tissues (especially the fat) had not yet returned to restore normal contour of forehead and scalp.
Comment
Our standard regime is as follows: Penicillamine 150 mg is taken orally each day for 10 days, and if there is no cutaneous or other drug reaction the daily dosage is increased to 300 mg daily thereafter. In some patients the dose was subsequently raised to 400 mg daily. Pyridoxine 20 mg is taken daily throughout treatment. Routine urine analysis and blood counts should be done, but with this low dosage regime no toxic effects are likely. One boy had a transient urticarial rash which responded to antihistamine therapy. The rationale of the treatment is based on the now well-established fact that the final crosslinkage of the adjacent polypeptide chains which constitute the nascent three-stranded collagen molecule can take place in vitro in the absence of enzymes, and is therefore primarily a purely chemical process. The number and nature of these cross-linkages determine the degree of solubility of the molecules. In the normal dermis somewhat more than 90% of collagen should be insoluble and at least 6-8% soluble, whereas preliminary studies by Professor R D Harkness (University College, London) on biopsies from some of our patients revealed that there was no soluble collagen present in the sclerodermatous skin. It is known, too, that penicillamine is capable of solubilizing collagen both in vitro and in vivo.
Indeed, overdosage (3 g or more penicillamine daily, as used in the management of Wilson's disease) will so solubilize collagen of the dermis in some subjects as to produce a condition indistinguishable from dystrophic epidermolysis bullosa. It will be recalled that collagen, in common with all proteins, is synthesized on the ribosomes of the appropriate cells, usually the fibroblasts. Collagen is unique chemically in its high content of glycine, proline and hydroxyproline. In addition hydroxylysine residues are present in the molecule and these play a very important role as ligands in the cross-linkages between adjacent polypeptide chains of the molecule and the number of these determines the solubility of the molecule. There are no codons for hydroxyproline or hydroxylysine in the mammalian genome so that hydroxylation must take place after assembly of the chain on the ribosomes, either in situ or after detachment from the ribosome. There is now good evidence that hydroxylation of each of these residues is catalysed by two independent enzymes. Furthermore, it seems clear that hydroxylation of these residues is not essential for the extracellular deposition of collagen fibrils as some workers believed. This has been found by Pinnell et al. (1972) to take place in 2 siblings with a collagen defect of the Ehlers-Danlos type.
REFERENCE Pinnell S R, Krane S M, Kenzora J E & Glimcher M F (1972) New EnglandJournal ofMedicine 286, 1013
Dr M Feiwel: It would be right to evaluate the efficacy of penicillamine in localized scleroderma by a controlled study.
Dr I B Sneddon: Dr Moynahan might use as controls previous similar patients who could be examined now to see whether spontaneous improvement comparable with the penicillamine-treated cases has occurred.
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Dr Moynahan: I have searched the records at the Hospital for Sick Children and Guy's Hospital for the two decades before we instituted the penicillamine regime but the numbers were so few (less than 6 cases from both hospitals) as to be of little value. Unfortunately, as most of the patients have not been admitted, records prior to 1950 are not available as they have been destroyed.
Dr N R Rowell: It is always difficult to assess the value of therapy in uncommon conditions which can improve spontaneously. In morphoea spontaneous resolution occurs in the same order as Dr Moynahan has described in his treated cases, that is the shins and dorsa of the feet are slow to resolve and the skin softens before the deeper tissues. I realize that doubleblind trials are almost impossible but comparison with progress of untreated cases in earlier series should be helpful. Mother and maternal grandparents normal, father unknown. On examination: Some blisters on face and dorsum of both hands together with numbers of milia reminiscent of those in dystrophic epidermolysis bullosa. Shallow foveated scars on face, dorsum of hands and forearms up to the area covered by sleeves, back of lower thigh and upper calf. Skin of face thickened, especially around mouth where wrinkling resembled the 'rising sun' of congenital specific disease. The appearances closely resembled those seen in hyalinosis cutis et mucosee, but the mucosa was completely spared. Hypertrichosis of lanugo-type hair was evident on areas most exposed to sunlight, e.g. forehead, cheeks, dorsum of hands and forearms and especially over the knees. (The hair on exposed surfaces is longer in summer than in winter.)
All other systems appeared normal except for stubby hands due to shortening of the metacarpals which has previously been reported. She has been treated with beta-carotene which has the same absorption spectrum as the abnormal porphyrins in this disorder. Investigations: Erythrocyte protoporphyrin 220 (normal <30), coproporphyrin 4.9 (normal <4.1) ,ug/100 ml RBC. Ultraviolet microscopy of peripheral blood film: many fluorescent RBCs. Urinary and faecal porphyrins negative. Hb 12.1 g/ 100 ml, serum iron 69 ,ug/100 ml. Liver function tests and plasma proteins normal. Biopsy of blister on the face showed a subepidermal bulla. A cuff of PAS-staining material was present around the upper dermal capillaries.
Comment
Erythropoietic protoporphyria (EPP) may be confused with dystrophic epidermolysis bullosa, but this patient is unusual in that the skin changes of foveated scarring on the face and elsewhere resemble those of hyalinosis cutis et mucosm, although vacciniform and varicelliform scarring is not uncommon in EPP. Indeed, the perivascular infiltrate in the upper dermis in both hyalinosis cutis et mucose and EPP tends to be deposited around blood vessels in the upper cutis. This case differs from most reported in the presence of hypertrichosis in the most insolated areas.
Dr C A Ramsay: The biochemical findings support a diagnosis of erythropoietic protoporphyria although the red cell protoporphyrin concentration is not as high as is frequently seen. The clinical features are most unusual; blisters do occur in EPP but are rare. To my knowledge there have been no previous reports of EPP in this country where milia and hirsutes have been present as in this case.
